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MAK304/ME304 (Spring 2017): Midterm (Vize)

Question 1 (30 points)
Sekil 1’de gosterilen ve a = 400 mm, b = 140 mm, » = 100 mm, d = 140 mm, w = 40
mm, ¢ = 42° f = 0.23, pmae = 700 kPa, parametrelerine sahip kisa pabuclu tambur
freni i¢in
(a) Fren igin Serbest Cisim Diyagramini (SCD) ¢iziniz
(b) Tambur i¢in SCD ¢iziniz
(¢) Frenleme kuvvetini bulunuz, F, = 7
(d)
)

(e) Fren’in kendinden enerjilimi (self-energizing) ve frenin kendi kendine kilitlenme du-
rumu varmi (self-locking) belirleyiniz.

Fren torkunu bulunuz, T'= 7

(f) A pimindeki reaksiyonu bulunuz

(g) Tamburun merkezindeki reaksiyonu bulunuz

For the short-shoe drum brake shown in Figure 1, having a = 400 mm, b = 140 mm,

r =100 mm, d = 140 mm, w = 40 mm, ¢ = 42°, f = 0.23, P = 700 kPa

(a) Draw the Free Body Diagram (FBD) for the brake

(b) Draw the FBD for the drum

(¢) Find the actuating force F, = 7

(d) Determene whether the brake is self-energizing or self-locking

e) Find the reaction at pin A
)

f) Find the reaction at the center of the drum

(
(

Figure 1: Short shoe drum brake (Kisa pabuglu tambur fren)



MAK304/ME304 (Spring 2017): Midterm (Vize)

Question 2 (30 points)
Siirtiinme katsayis1 0.27, kayis agriligi 2.7 N/m ve 23 = 33° agiya sahip bir V kayig1 17
kW’lik kapasiteye sahiptir.

Varsayimlar: Siiriicii normal torkta caligmakta ve cikiga baglanan makina yiiksek sok-
lara tabi olmaktadir. K, = 1.5 aliniz

Tasarim Karary: Hiz 3500 den 700 dev/dak’ya 150 mm ¢apa sahip kiiciik kasnakla
indirlecektir. Millerin arasindaki mesafe 550 mm’dir.

A V-belt drive with an included angle of 23 = 33° is to have a capacity of 17 kW based
on a coefficient of friction of 0.27 and a belt weight of 2.7 N/m. Determine the required
maximum belt tension at full load.

Assumptions: The driver is a normal torque motor and the driven machine involves
heavy shocks. Take K, = 1.5

Design Decision: Speed is to be reduced from 3500 to 750 rpm using a 150 mm diameter
small sheave: shafts are 550 mm apart.

Figure 2: V-belt drive (V kays)
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MAK304/ME304 (Spring 2017): Midterm (Vize)

Question 3 (30 points)

550 mm’lik ortalama capa sahip ((D + d)/2 = 550 mm) bir konik debriyaj, 14°’lik
koniklik agisina ve w = 80 mm’lik koniklik geniglige sahiptir.

(a) Diizgiin agmma (uniform wear) ve Diizgiin basing (uniform pressure) varsayimina
gore frenleme yiikii ve tork kapasitesini bulunuz.

(b) 600 dev/dak’lik hiz ile diizgiin aginma (uniform wear) ve Diizgiin basing (uniform
pressure) varsaylimlarina gore gii¢ kapasitelerini bulunuz,

Tasarim Karar: Siirtiinme katsayist f = 0.27 ve ppe. = 0.67 MPa.
A cone clutch has a mean diameter of 550 mm ((D + d)/2 = 550 mm), a cone angle of

14°, and a cone face width of w = 80 mm. Determine,

(a) The actuating force and torque capacity using the uniform wear and the uniform
pressure assumption,

(b) The power capacity for a speed of 600 rpm using the uniform wear and the uniform
pressure assumption,

Design Decision: The lining has f = 0.27 and p,.. = 0.67 MPa.

Figure 3: Cone clutch (Konik debriyayj)

Uniform wear (Diizgiin aginma)
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Problem 4 (30 points)
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Figure 4: Spur gear question

Sekil 4’te gosterilen perginli yapt P = 8 kN’luk yiike maruz kalmaktadir.
Verilenler: d =16 mm, L, = 40 mm, L; = 100 mm, L = 200 mm

(a) Pergin sistemi i¢in Serbest Cisim Diyagramini ¢iziniz

(b) Her bir per¢in i¢in birincil (primary) ve ikincil (secondary) kesme kuvvetlerini bu-
lunuz

(c) En kritik per¢ini belirleyiniz
(d) En kritik percin i¢in kayma gerilmesini hesaplayiniz
(e) Eger miisaade elilen kayma gerilmesi 7,; = 30 MPa ise emniyet faktoriinii bulunuz

A riveted structural connections supports a load of P = 9 kN, as shown in Figure 4.
Gwen: d =16 mm, L; = 40 mm, L; = 100 mm, L = 200 mm
(a) Draw free body diagrams for the riveted system

(b) Find the primary and secondary shear forces for each rivet

(c) Determine the heavly loaded rivet

(d) What is the value of the shear stress for the critical rivet

(e) If the allowable shear strength is 7,; = 30 MPa, determine the factor of safety.
o F,  Fy
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